Wehave thus far demonstrated that in vitro phytol, isolated from the unsaponifiable matter of Hizikia fusiformis (Japanese name, hiziki), shows no effect on the typical triacylglycerol lipase (TG-lipase) activity, but shows a remarkable stimulating effect (250 to 300%) on the carboxylesterase (TA-esterase) activity toward triacetin in true solution in crude porcine pancreatic lipase preparation.1~3) Retinol has also been shown to possess a strong activating activity, essentially similar to that observed with phytol, on the TA-esterase activity.4) We have further attempted to distinguish TA-esterase from TG-lipase more clearly by the use of various inhibitors (unpublished data). In 1976, Albro and coworkers reported that "nonspecific lipase" purified from rat pancreas, hydrolyzing di- (2-ethylhexyl) phthalate and different from pancreatic lipase, was significantly inhibited by parathion as well as DFP.5) The previous observation2* that the TA-esterase was inhibited by DFP made us investigate whether this enzyme is inhibited also by parathion, as is the case with nonspecific lipase.
That is to say, in the present work, it was attempted to see whether this TA-esterase is identical with such an enzyme as rat nonspecific lipase, on the basis of effect of parathion on the pancreatic lipase and carboxylesterase activities.
Parathion was obtained from WakoPure Chemical
Ind., Ltd., and the other materials were those employed thus far.1;4) Carboxylesterase activities toward pnitrophenyl acetate3) and methyl butyrate, as well as TGlipase and TA-esterase activities in. the pancreatic lipase preparation, were determined as previously reported.4) Figure 1 shows the effect of parathion on the TAesterase activity. With increasing concentration of parathion, the TA-esterase activity increased progressively and reached a plateau at a concentration of5 x 10~4m. At the saturated concentration, parathion enhanced the TAesterase activity approximately 3.7-fold. On the other hand, the TG-lipase activity was not affected by parathion (data not shown). The assay was carried out as described in earlier report,4} except that parathion at various concentrations was used as an effector. #, control (0.5ml ofether in place of effector); O, + parathion (dissolved in 0.5 ml of ether).
Thus, the TA-esterase proved to be different from TGlipase on the basis of its susceptibility to the stimulation by parathion, this confirming our previous assumption2'3) of separated enzymes. Moreover, the TA-esterase susceptible to the parathion stimulation was distinguishable also from rat nonspecific lipase,5) which is attributed to cholesterol ester hydrolase and very sensitive to inhibition by diethyl /7-nitrophenyl phosphate (paraoxon), according to Mattson and Volpenhein.6) This esterase hydrolyzing triacetin in true solution, therefore, may probably coincide with rat pancreatic "true esterase," attacking watersoluble esters and different from cholesterolesterase, recently suggested by Erlanson,7) or with an ill-defined esterase specific for triacetin, found by Sarda and Desnuelle8) in porcine pancreas. In the present work, it should be noted that despite the marked structural difference between parathion and phytol, stimulatory effect of parathion on the TA-esterase activity and its concentration for maximal activator activity (approx. 3.7-fold and 5 x 10~4 M, respectively) were almost identical to those (3.8-fold and 1.7'x10~4m) observed with phytol, as reported previously.1>2) In addition, parathion, when added with phytol, showed no further stimulation of the effect ofphytol, as shownin Fig.  2 . Accordingly, the findings above suggest that both stimulations by parathion and by phytol may involve the samemechanism. However, as shown in Fig. 3 , when methyl butyrate and />-nitrophenyl acetate, typical substrates for carboxylesterase, were employed in place of triacetin, parathion exhibited a significant inhibition (35 to 50%) on the esterase activity against both the two substrates. On the other hand, in the case ofphytol, as reported previously, a substantial activating effect (100%) was observed with the former substrate,2} while no effect was observed with the latter. assaying the same carboxylesterase activity. It remains to be clarified whether this difference is due to the fundermental difference in the mechanism of their stimulations or to other reason (e.g. possible occurrence of two esterases specific for each substrate).
Since parathion exhibited an exactly opposite action to that of DFP on the hydrolysis, as mentioned above, despite both belonging to organophosphorous compounds, it may probably bind to the amino acid residues other than serine in the enzyme molecule. Accordingly, it is also considered that the stimulation of TA-esterase activity by parathion may be due to the result of the modification of the enzyme, as is the case with the stimulation of esterase activity of carboxypeptidase A by Af-acetyl imidazol etc.9A0) This problem is now under investigation with a purified enzyme. The reaction conditions were as described in the legend to Fig. 1 , except that methyl butyrate (MeBu) and pnitrophenyl acetate (/?-NPA) in place of triacetin were employed as the substrate for assaying typical carboxylesterase activity in the pancreatic lipase preparation.
